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(57)Abstract: 

PURPOSE: To provide conductive paste for an internal electrode capable of preventing the generation of a 
crack in a layered capacitor in a baking process. 

CONSTITUTION: When the oxide of at least one kind of an element selected from magnesium, zirconium, 
tantalum and a rare earth element is added to nickel conductive paste for an intenal electrode in a layered 
capacitor, the expansion of a nickel electrode in a baking process can be inhibited, and the generation of a 
defective due to the crack of a layered capacitor chip can be prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

prIdse?y CUment ^ ^ * S ° the ^s^™ not reflect the ori g«al 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the nickel conductive paste which is built over the 
internal electrode paste for electronic parts, especially is used for the internal electrode of a multilayer 
capacitor. 
[0002] 

[Description of the Prior Art] Since the conductive paste used for internal electrode formation of 
electronic parts, such as a multilayer capacitor, is for printing an electrode on a ceramic green sheet, 
being stuck by pressure and making an electrode form in a ceramic element assembly a laminating and 
by calcinating using this paste, the metal which has a sintering temperature higher than the burning 
temperature of a ceramic object must be used, and nickel is used from the former. The conductive paste 
used in order to form a nickel electrode adds and kneads an organic binder, a dispersant, a solvent, etc. 
to nickel powder. 
[0003] 

[Problem(s) to be Solved by the Invention] There are problems considered to originate in the dilatation 
in the sintering process of the nickel used as an internal electrode, such as deformation of a laminating 
chip and internal crack initiation, in the multilayer capacitor chip manufactured using above-mentioned 
conductive paste. 
[0004] 

[Means for Solving the Problem] When this invention person inquired in order to solve this problem, 
and, as for nickel conductive paste, temperature exceeded 1000 degrees C in a sintering process, 
sintering of nickel advanced quickly and found out that a nickel sintered compact changed to dilatation 
rapidly from contraction. Furthermore, it became clear that this dilatation caused generating of a crack in 
a deformation list of a multilayer capacitor chip. Then, it is thought that there is an effect which controls 
rapid dilatation in a sintering process of nickel powder, and are hard to be spread to nickel, and it sets to 
an elevated temperature. If a paste which added powder of a stable metallic oxide to nickel powder is 
prepared and this is used as a paste for internal electrodes, sintering of nickel powder in the inside of an 
elevated temperature 1000 degrees C or more and a reducing atmosphere can be controlled. For this 
reason Conductive paste for nickel internal electrodes of this invention containing an oxide of at least 
one kind of metal chosen from a group which thinks that generating of rapid dilatation of a nickel 
sintered compact will be avoidable, and consists of Mg, Zr, Ta, and a rare earth metallic element 
wholeheartedly as a result of research was able to be developed. 
[0005] 

[Function] Although the device of sintering is complicated and the break through is difficult, In order to 
control dilatation of the sintered compact generated according to progress of rapid sintering hot [ 1000 
degrees C or more ] If the metallic-oxide powder stabilized in the elevated temperature and the reducing 
atmosphere is added and sintered to nickel powder, in order that this oxide powder may be surrounded 
and nickel powder may sinter Sintering of nickel is delayed with the intervening oxide, and dilatation of 
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[0007] P XpJams thls mention to details further below 

iStfS order to compare the conventional 

invention, the nickel currently used fo the ™ conductlv e paste for internal electrodes of this 
respectively - 0.05 and 0. - 1?0 Z 3 0w t % " hT' T " " M *° ^r " 

this invention was prepared, the C inductive paste for internal electrodes by added 

an electrode on the dielectric layer usTg hTS ?J> ^ Ca ™ ed out to th * configuration of 
atmosphere. The thickness of 8 5mic^^^ d lt a Ca ^ m ^ * 10 °° degrees C among 8 reducmg 
a time from these multilayer capacito SZ2v! T** t0 ° k 200 P ieces f a total of 800 ] at 
? h f "^meters, and the dielectric I^^cSJSffiS^ ^ ' 0t t0 the which wa 

he expansion coefficient and the rate of cmcfin tiatio^ of ^ ""f^ Capacitor chi P m ^sured 
addition of MgO powder, the expansion S?/,^?^ The relation between the 
shown ,n a table 1. P COefficient of ™ electrode, and the rate of crack initiation is 
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the multilayer capacitor chip 200 each at a time by the same conditions and the same method with the 
example above-mentioned [ two kinds of], and the incidence rate of a crack was measured. 
[0013] The relation between the addition of each additive and the rate of crack initiation is shown in a 
table 3 - a table 6. 



[0014] 
[A table 3] 
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[0015] 
[A table 4] 
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[0016] 
[A table 5] 



Dy, O, (DgSDDS (wtX ) 




0.0 5 


0. 1 


1. 0 


i?7y>?%±& (96) 


3 8 


2 


0 


0 



[0017] 
[A table 6] 
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[0018] the result shown in the above-mentioned table to Ta 205 **** nickel - receiving - more than 
0.2wt%, Sm 203, Dy 203, and Yb 203 **** - each - more than 0.1wt% - if it adds, it turns out that a 
crack is not generated. 
[0019] 

[Effect of the Invention] By adding at least one sort of the oxide of magnesium, a zirconium, a tantalum, 
and rare earth elements by development of this invention to the nickel powder used for the conductive 
paste for internal electrodes, generating of the crack resulting from dilatation of the internal electrode of 
a multilayer capacitor can be prevented now, and the yield in the manufacturing process of a multilayer 
capacitor improved. 



[Translation done.] 
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